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 Putented Aug. 17, 1983

Cla,lms (Cl 60—24)

o 1L is- exbanded and co :
o cyhndel Awerkm

: 'sourcév of ]
cylmder

jDosed eylinders, containing S
“working . pistons. "~ The cylinder, WaS of n'az-
ranged in a vertlcal posl’mon w1t11 a: source.of o
heat applied at ‘the Tower end angd & water Ja‘ et
at the upper-end. In the prcsent mventlon itis '

h fing" mstead of g5 Will be apparen b

cket necessﬁ:a,t—- “taken in  connection’ Wluh the

i 'arawmgs 1n Whlch o
] id

“the Wor k;ng plston connentmg ‘rods, and bearmgo
had to -be oiled separately. In the present . in-
vention ‘the Wworking' pvston is- provided w1tn_
_piston: rings very. much Hke- the pistors in the §9
" present. day gasoline engine, ‘the function of these
" rifigs being o pvevent ﬂomp1e<51op k)sses and the
pagsage 6f ol ~ - _
I’t is a- further: cbjecb of: thxs invention to pro- ]
vide s multiplicity” of heabing cylinders for each’ 43 f»_
- cooling cylinder. in SOHIe” CAses, especxally inthe ;
larger engines, - It ‘has been an ObJeCth"l that are contemplated as
. hot ‘air engines are bulky-and operate slowly: L tion.- Ve e
-This has been true of the larger engines, but I - Referrmg to: the drawmgs, the crankcase 19
have cperated a ‘small compact firi cooled engine” 60 supports the cooling cylinder Il and the arccate
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““transfer or heatmg cylmder 12, preferably for med ‘

“as a segment of a tore, a ﬂange 14 on crankcase

10 being bolted or otherw1se secured. to. a flange’

15 on the cylinder Il. Similarly, flange 16 on
cylinder 11 is- attached to flange 171 on.the heat-
‘ing cylinder 12." The coolmg cylinder:is provided

[}

on ‘the outside ‘with: fins 18, preferably integral _

with - the ' cylinder- wall.

formed on that portion of the heating cylinder 12

which lies adjacent the cooling cylinder, so as to

10

form .an almost continuous cooling surface over

the whole length of the cooling cylinder and over
as much as one-quarter or more of the. length of
- the heating cylinder.

Workmg piston 20 may be machmed as in the ‘

- case of the present day gasoline engine pistons,

and may be provided with one or more piston i

rings 21 to check loss of compression and prevent
oil. from  the crankcase rising into the air space
above the piston. = Connecting rod 22 is attached
by any known means, as for.example by wrist pin
23 to the piston and by crank pin 24 to the crank-
shaft 25. . Crankshaft: 25. protrudes from' the

crankcase 10.at both ‘ends; to one of which is:

attached a ﬂywheel 28 ‘and a. pulley 29 or any
other known means used to transfer the power.
At the other end of crankshaft 25 is an eccentric

31, to which is pivotally attached a:rod 33 by

means-of bearing 32. It will be noted that the

eccentric bearing 32 and the crankpin-24 are dis-

posed at an angle of 90°. | Enclosing the eccentric
and bolted or-otherwise attached to the crank-
case is a casing 33 which may contain oil to bathe
the eccentric. At the point. where the rod 33

emerges from the casing 34,.the easing is aper-

tured to allow for the swinging motion of the rod.

inder. Keyed or otherwise rigidly secured to one
end of shaft 47 is another lever 80 (shown in out-
line in Figure 1) which in turn is p1vota11y se-
cured to rod 33 as by means of pin 51
-A-modification -of the, invention is:shown in
Figure 5. where two hea,ting cylinders have been
substituted for the heating cylinder 12. The two

These: fins are . also ¢ icylinders are made in three pieces, two similar

. outside .walls 83 and a central wall 54 common

to Both. They are held together by ears 40 and
bolts ‘41 ‘as described hereinbefore. Flanges 56
on- the cooling -cylinder are larger in this case

‘for tliey not only are attached to flanges 57 on
-the heating cylinders but provide an abutment

for the transfer pistons 55 since the: CroSS-5€c-

tional area of ‘the two small pistons is not coin- -
mdental with -the- cross sectxonal area of the

: coohng cylmder

20

25

30 &

In the operation of the engme as the tiansfer
piston approaches the cooling cylinder, the air

is transferred to the hot end of the heating cyl-
,‘mder
~‘stroke when the transfer plston is halfway inits -

The working piston’ reaches the top of its

stroke and approaching. the cooling cylinder, due
to the 99° anele between the crank and eccentric

pin: which operate the working piston and the
transfer piston respectively. At this point the

heated air begins to expand and forces the work-
ing piston down. When: ‘the working ‘piston is

about halfway down, the transfer piston reaches
the end. of its stroke and begms to approach the
hot end of the heating cylinder, thus initiating

- the transfer of hot air’to the cooling cylinder.

35

- return stroke.

- Covering the aperture and tapering as it rises is'a -

sleeve 35, preferably of leather, enclosing the rod
-to prevent the splashing of 0il from the casing. ~
The transfer piston 38, which is preferably a
hollow, arcuate tube closed at both ends so as to
minimize weight, and: conforming to the toroidal
~ shape of the cylinder 12, is mounted on lever:39
for reciprocation in cylinder 12, clearance being
provided between the piston and the cylinder wall
to allow passage of-the air past the piston and to
eliminate friction. The wall of cylinder {2 and

the sides of piston 38 therefore ‘do not need to-be
perfectly machined, since.there is ho. contact be-

tween them as in the case of. the cooling-cylinder
{1 and power piston 20.

~Again, since the transfer p1ston may thus be
supported free from the cylinder walls, the noise
resulting from operation of a loosely supported
piston, characteristic of this type .of engine,.is

minimized.” The heating cylinder 12 may.be con- -

“structed of two similar halves with small flanges

40

45

50

The cooling of this hot air tends to form s slight
vacuum which aids’ the working - piston.in its
THe' transfer piston then begins

its approach to the cooling cyhnde1 completmﬁ_

the ‘cycle.

Haying thus descnbed the mventmn what is.

claimed as new and desired” to be secured. by
Letters Patent is: .
1. In a hot air engine, the commnatlon with

a ‘working cylinder having a working  piston.

therein, of- a” heating cylinder communicating
with said working cylinder, said heating cylinder
being formed as a segment of a’'tore, and a trans-
fer piston operable in said heatmg cylinder .for
d1sp1acmg a gaseous medium between the latter
and. said working cylinder.

2. In a hot air engine, the combmatmn w1th
a. workmg cylinder havmg a working piston
therem of ~a heating cylinder communicating

- with said workmg cylinder, said heating cylinder

55

or ears 40 for the reception of bolts 41 -or-other ..

securing means.

At -the base of the heatmg cylmder lz is' a
burner plate 44 and below this and surrounding
-a& part of the side wall is a heating’ chamber 45
préferably containing burners 46. " - :

The piston operating lever 39 emerges through

a slot in the cylinder wall and is keyed or other-.

wise rigidly attached to,shaft 41 which is sup-
ported for rotation in.a flanged portion 48 of the
cylinder 12 and is mounted on ball bearings 49
or by .other bearing means.. The flange 48- pro-
trudes outward and the bearings are located near
the ‘outer .end to | remove them as far as possible

from the mﬂuence of the heat in the heating cyl-»

60

65

being formed as a- segment of a tore, and a trans-
fer piston .operable in said heating cylinder for
displacing a.gasecus medium between the latter
and said working -cylinder, said transfer piston
being arcuate in form to conform to.the.con-

-figuration -of said heatinig cylinder, and means
‘supporting said transfer piston for

] swinging
movement about an axis coincident with the axis
of said tore. .

3. In a hot air engme the comomatzon with
a -working. -cylinder -having a- working -piston
therein, of a plurality of arcuate heating. cylin-
ders formed as segments of tores communicating
with said working cylinder, and means associ-

-ated with said heating. cylinders for displacing

70

a gaseous medium between. said heating cylin-
ders and sald Workmg cylinder.
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